A system for testing the development and reversal of anticonvulsant tolerance to benzodiazepines in mice.
Tolerance to the anticonvulsant effects of benzodiazepines limits their use in epilepsy treatment. Animal models producing tolerance have been developed, but they require repetitive injections over several days or use silastic capsules which must be made for each drug and do not provide a constant infusion rate. Alzet 2001 osmotic pumps deliver at a constant rate (1 microliter/h) and dosage can be easily adjusted. Various solvents, PEG 400, propylene glycol, 2% Tween, 50% DMSO, saline, Molecusol, and 0.5% methyl cellulose, were tried and found unsuitable because benzodiazepines were not maintained in solution or proconvulsant activity was seen. Tetraglycol was chosen as it did not demonstrate these shortcomings. Anticonvulsant activity was evaluated by PTZ i.v. tail infusion using forelimb clonus as the endpoint. This study describes a simple method for testing the development of tolerance and its reversal with flumazenil or ZK 93426. At 72 h of pump infusion with diazepam or flunitrazepam, tolerance to anticonvulsant activity was evident. Acute treatment with flumazenil or ZK 93426 reversed this tolerance. When flumazenil or ZK 93426 was given to diazepam tolerant mice, this reversal was complete. In flunitrazepam tolerant mice reversal with flumazenil was partial, but significant. When flumazenil was chronically coinfused with diazepam or flunitrazepam, anticonvulsant activity was antagonized. Similarly, when ZK 93426 was coinfused with diazepam, anticonvulsant activity was antagonized. The method described is suitable for screening putative anticonvulsant drugs for development of tolerance and the reversal of tolerance by other compounds.